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SPECIFICATION 

1. TITLE OF THE INVENTION 
Bus Modem 

2 . CLAIMS 

(1) A bus modem which can be connected in direct to the 
bus line of a personal computer through insertion to a 
slot for ROM cartridge of a personal computer, 
characterized in that, 

on a sheet of substrate, a serial /parallel 
converter for conversion between a parallel signal and 
a serial signal, a modem for modulation and demodulation 
between said serial signal and acoustic signal, ,a network 
controller, a memory for storing a communication 
software and a DC/DC converter for converting a DC voltage 
obtained from a personal computer are formed. 

(2) A bus modem as claimed in claim 1, characterized 
in that said substrate is accommodated in a housing. 

(3) A bus modem which can be connected in direct to the 
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bus line of a personal computer through insertion to a 
slot for ROM cartridge of a personal computer, 
characterized in that 

on a siieet of substrate, a serial/parallel 
converter for conversion between a parallel signal and 
a serial signal, a modem for modulation and demodulation 
between said serial signal and acoustic signal, a network 
controller, a memory for storing a communication 
software, a DC/DC converter for converting a DC voltage 
obtained from a personal computer and a low-pass filter 
connected to the line side of said network controller 
are formed. 

(4) A bus modem as claimed in claim 3, characterized 
in that said substrate is accommodated in a housing of 
which internal side is shielded. 

3. DETAILED DESCRIPTION OF THE INVENTION 
[Industrial Field of Utilization] 

The present invention relates to a small size and 
easily operable bus modem which assures the 4 personal 
computer communication at a low cost. 
[Related Art] 

Personal computer communication may be realized by 
connecting the personal computer having the RS232C 
terminal to the telephone line via a modem. 

Fig. 7 illustrates schematic view of a personal 
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computer and a modem used for personal computer 
communication in the related art. A personal computer 
700 having the RS232C terminal is provided with. the RS232C 
interface 7&2 connected to the bus line 701. This RS232C 
interface is formed of an RS 232C signal section 703, 
address recorder 704 and a buffer 705. The buffer 705 
is connected to the RS232C terminal 706. 

The RS232C terminal 706 is connected to an NCU modem 
720 via the RS232C connection cable 710. This modem 720 
is formed of a buffer 721, a modem 722 and a network 
controller (NCU) 723 . 

The modem 720 is connected to a rosette 740 via the 
telephone line 730. 

In the apparatus of the related art explained above, 
personal computer communication is performed by 
supplying a communication software to a personal 
computer 700 with a floppy disk or magnetic tape. 
[Problems to be Solved by the Invention] 

According to the personal computer communication 
of the related art as explained above, there fcave been 
various disadvantages which are: apparatus becomes 
expensive; apparatus size does not become compact; and, 
manipulation is inconvenient since the personal computer 
and modem are isolated. Moreover, the personal computer 
having the RS232C terminal is expensive because a 
communication software must be supplied to a personal 
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computer with an expensive floppy disk and magnetic tape, 
and the personal computer and modem are connected via 
the specially designed RS232C cable, and the modem itself 
must be provided for the power supply. 

It is therefore an object of the present invention 
to realize a low cost personal computer communication, 
in order to solve the problems explained above of the 
related art by providing a cartridge type bus modem which 
can be connected in direct to the bus line provided in 
any type of personal computer without having the RS232C 
terminal and can also be loaded in direct to the personal 
computer itself. 

It is another object of the present invention to 
provide a bus modem which can also be applied to a low 
cost personal computer other than that conforming to the 
MSX s tandards . 

It is still another object of the present invention, 
to provide a bus modem which can control unwanted 
radiation. 

[Means for Solving the Problems] 

The bus modem of the first invention which can be 
connected in direct to the bus line of a personal computer 
through insertion to a slot for ROM cartridge of a 
personal computer is characterized in that 

on a sheet of substrate, a serial/parallel 
converter for conversion between a parallel signal and 
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a serial signal, a modem for modulation and demodulation 
between the serial signal and acoustic signal, a network 
controller, a memory for storing a communication 
software and a DC/DC converter for converting a DC voltage 
obtained from a personal computer are formed. 

The bus modem of the second invention which can be 
connected in direct to the bus line of a personal computer 
through insertion to a slot for ROM cartridge of a 
personal' computer is characterized in that, 

on a sheet of substrate, a serial/parallel 
converter for conversion between a parallel signal and 
a serial signal, a modem for modulation and demodulation 
between the serial signal and acoustic signal, a network 
controller, a memory for storing a communication 
software, a DC/DC converter for converting a DC voltage 
obtained from a personal computer and a low-pass filter 
connected to the line side of the network controller are 
formed . 

[Embodiment of the Invention] 

Fig. 1 is a block diagram illustrating an embodiment 
of the bus modem of the present invention. 

This bus modem is provided with a bus line terminal 
1 which may be connected to the bus line of a personal 
computer, a P/S converter 2 for making conversion between 
a parallel signal and a serial signal, a modem 3, an NCU 
4, a memory 5 consisting of ROM, for example, to store 
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the communication software, an address decoder 6 for 
giving address to the P/S converter 2 and memory 5, a 
DC/DC converter 7 for converting a DC 5V to .a DC 12V, 
a line jack-8 and a telephone jack 9. Elements except 
for the jacks 8 and 9 are formed on a sheet of substrate. 

Fig. 2 is a circuit diagram illustrating an example 
of NCU4. This NCU is provided with a couple of 
change-over switches 21, 22 operating in the 
interlocking mode. When these switches are turned ON, 
a line jack 8 is connected to the modem 3 via an extension 
coil 23 and when the switches are turned OFF, the line 
jack 8 is connected to the telephone jack 9. Moreover, 
this NCU has the simple structure illustrated in the 
figure and can be offered at a low cost. 

Fig. 3 is a circuit diagram illustrating an example 
of a DC/DC converter 7. This DC/DC converter has a 
simplified structure to convert DC 5V to DC 12V and DC 
5V is supplied from a personal computer body to which 
the bus modem of the present invention is inserted. The 
bus modem of this embodiment requires for its gperation 
the DC 5V and DC 12V. However, the modem comprises such 
DC/DC converter, and therefore, it may be used for a low 
cost personal computer other than that conforming to the 
MSX standards having only the 5V power supply terminal. 

Fig. 4 illustrates external appearance of a bus 
modem of the present embodiment. The bus modem is 
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accommodated, for example, in a plastic housing 40 in 
the same shape as the ROM cartridge and the line jack 

8 and telephone jack 9 explained above are provided to 
the housing-side. In the figure, numeral 41 designates 
a line connection change-over switch; 42, a line 
connection display lamp. Depending on the ON and OFF 
conditions of the line connection change-over switch 41, 
a couple of change-over switches 21, 22 of NCU 4 explained 
in Fig. 2 turn ON and OFF. 

Fig. 5 is a diagram for explaining application 
profile of the bus modem of the embodiment. The bus modem 
51 connects the bus line terminal 1 (Fig. 1) to the bus 
line of the personal computer 52 through insertion to 
the slot of the personal computer 52. The line jack 8 
is connected to the rosette 53 and the telephone jack 

9 is connected to the telephone set 54. In the figure, 
numeral 55 designates a television receiver connected 
to the personal computer; 56, 57, cassettes and floppies 
as the external memories. 

In the case of performing personal computer 
communication using an MM type modem 51 of this embodiment, 
transmission of dial signal, detection of call 
termination and response detection are performed by the 
telephone set 54. For example, in the case of 
transmitting the data, the line connection change-over 
switch 41 (Fig. -4) is turned OFF first, and then the dial 
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signal is transmitted from the telephone set 54 in order 
to call a called party. Next, the line connection 
change-over switch 41 is turned ON for connecting the 
line to the. extension coil 23 (Fig. 2). Thereafter, 
depending on the communication software stored in the 
memory 5, data is transmitted to the telephone line from 
the bus line of personal computer 52 via the bus line 
terminal 1 of bus modem, P/S converter 2, modem 3, NCU4 
and line jack 8 . 

Since the bus modem explained above comprises the 
communication software and has DC/DC converter, a low 
price personal computer other than that conforming to 
the MSX standards, for example, may be used. Moreover 
since NCU and DC/DC converter are simplified in the 
structure, a low price personal computer may be realized. 

In addition, since the bus modem is structured to 
be loaded removable in direct to the personal compute 
body, the cable connecting between personal computer and 
modem can be eliminated and thus the very compact 
structure can be realized. In addition, sin^e the 
personal computer and modem can be integrated, they can 
be carried easily, switch manipulation and lamp check 
can also be performed in the side of an operator. Namely, 
there is an advantage that manipulation can be simplified 
and cost of case can also be lowered. 

When a television 55 is connected to a personal 
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computer 52 as illustrated in Fig. 5, displayed image 
of television may probably be influenced by unwanted 
radiation from the bus modem 51 and the line .connected 
to the bus modem 51. The other embodiment for prevent 
such event will be illustrated in Fig. 6. This bus modem 
is provided, between the NCU4 and line jack 8, with a 
low-pass filter 60 which passes the frequency of 
telephone signal of 3.4 kHz or lower frequency and cuts 
the MHz band frequency in order to control unwanted 
radiation from t he line. The other elements are same 
as the elements of the bus modem illustrated in Fig. 1. 

Moreover, the internal side of housing illustrated 
in Fig. 4 is provided, for example, with attached aluminum 
foil or evaporation of aluminum to form the shield 
structure and it is then grounded in order to control 
unwanted radiation from the bus modem itself. According 
to the bus modem of the present embodiment, clear image 
can be displayed on the television. 
[Effect of the Invention] 

As explained above, according to the present 
invention, very low price personal computer 
communication can be realized. For example, the 
personal computer communication may be realized at the 
cost about a half the cost in the related art by using 
the bus modem of the present invention. 

Moreover, since the bus modem of the present 
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invention has the structure which may be connected in 
direct to the personal computer, it provides the. 
excellent effect that it is designed in compact and can 
be manipulated very easily. 

Moreover, since the bus modem of the present 
invention can control unwanted radiation and when a 
television is connected to a personal computer, clear 
image can be displayed without influence of noise. 
4. BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a block diagram illustrating an embodiment 
of the present invention. 

Fig. 2 is a circuit diagram illustrating an example 
of NCU of Fig. 1. 

Fig. 3 is a circuit diagram illustrating an example 
of the DC/DC converter of Fig. 1. 

Fig. 4 is a diagram illustrating the external 
appearance of the bus modem of Fig. 1. 

Fig. 5 illustrates application profile of the bus 
modem of Fig . 1 . 

Fig. 6 illustrates the other embodiment, of the 
present invention. 

Fig. 7 illustrates the apparatus of related art. 
In these figures; 

1 Bus line terminal; 2 P/S converter; 

3.... Modem; 4 NCU; 5 Memory; 
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6 .... Address decoder; 7 DC/DC converter; 

8. ...Line jack; 9 Telephone j ack; 

21, 22 Change-over switch; 

23 . . . ExtensJ-on coil; 40 Plastic housing; 

41... Line connection change-over switch; 

42 ... Line connection display lamp; 

51... Bus modem; 52 . . . . Per sonal computer; 

52... Rosette; 54.... Telephone set; 

55 ... Television receiver; 56 ... .Cassette tape; 

57 . . . Floppy disk; 700. ...Personal computer; 

701. ..Bus line; 702...RS232C interface; 

703...RS232C signaling section; 

704 . . .Address decoder; 705... Buffer; 

705. . .RS232C terminal; 710. . .RS232C connection cable; 
720... NCU modem; 72 1 . . . Buf f er ; 

722... Modem; 723... NCU; 7 30 Telephone set; 
740... Rosette . 
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